In this paper, we develop the double step hybrid linear multistep method for solving second order initial value problems via interpolation and collocation method of power series approximate solution to give a system of nonlinear equations which is solved to give a continuous hybrid linear multistep method. The continuous hybrid linear multistep method is solved for the independent solutions to give a continuous hybrid block method which is then evaluated at some selected grid points to give a discrete block method. The basic numerical properties of the hybrid block method was established and found to be zero-stable, consistent and convergent. The efficiency of the new method was conformed on some initial value problems and found to give better approximation than the existing methods.
Introduction
In this paper, we developed the double step hybrid linear multistep method for solving (1.1), which is implemented in block method. The method is self-starting and does not require starting values
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or predictors [1] . We consider the following equation which is a special second order initial value problem of the form
Where f is continuous within the interval of integration. It is of general knowledge that (1.1) above with such conditions imposed are known as initial value problems (IVPs).
Numerical solution of equations of this form (1.1) is a very keen area of interest for researchers in literature, ranging from first order IVPs [2] [3] [4] [5] to higher order IVPs. The focus of this article however is on higher order IVPs (specifically, second order IVPs). Block methods for approximating the numerical solution of (1.1) have been vastly explored in literature [6] . The key advantage of the adoption of block method has been in the improved level of accuracy displayed in comparison to previously existing methods (see [7] [8] [9] ).
The method of collocation and interpolation of the power series approximation to generate continuous linear multistep method has been adopted by many scholars; among others are [2] [3] [4] [9] [10] [11] .
The most commonly used approach for developing block methods has been the adoption of the approach seen in [12] . This is seen recent works of [2, 8, 13, 14] . However, this article introduces another approach different from what is existing in literature on how hybrid block methods can also be developed [6] . Therefore, asides from the introduction of a new hybrid block method that performs better than previously existing methods, this article also introduces a new approach for the development of hybrid block methods.
Derivation of the Method
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Analysis of Basic Properties of the Proposed Hybrid Method

Order and error constant of the block
Applying the linear operator on
is an arbitrary function, continuously differentiable on an interval of integration [14, 15] . The
equation (3.1) written in Taylor expansion about the point x gives
we obtained the coefficients of h as 
Consistency
The hybrid block method [16] is said to be consistent if it has an order more than or equal to one. Therefore, our method is consistent. 
Zero stability of the method
The region of absolute stability of the computational method with three partitions is shown in the Fig. 1 below.
Fig. 1. Absolute stability region of our method 4 Numerical Experiments
In this section, the method derrived shall be employed in solving some problems so as to test how computationally reliable the method is. 
Conclusion
In this paper, the double step hybrid linear multistep method for solving (1.1) is derived via the interpolation and collocation approach of power series method. This hybrid block method has satisfied possessing properties that will confirm its convergence when applied to solve second order ODEs, which was found to be consistent, convergent, and zero-stable, with region of absolute stability within which is stable. It is evident from the above tables that our proposed methods are indeed accurate, and can handle stiff equations. Comparing our method with the existing methods of [5, 19] , the result presented in the Tables 1, 2 and 3 shows that our method performs better than the existing method of [5, 19] and we further displayed the performance of our numerical solution with exact solution of each problems tested, and it was shown that the numerical solution converges towards the exact solution.
